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Abstract In order to find novel pyrazole compounds possessing potent biological activities, a series of novel pyrazole amide
derivatives bearing substituted isoxazole moiety were designed and synthesized according to the method of active substructure
combination. Their structures were confirmed by "H NMR, '>*C NMR and elemental analysis. The bioassay data indicated that
some title compounds had good insecticidal activities. At the concentration of 500 pg/mL, some compounds showed 60%~
100% insecticidal activity against Oriental armyworm, and 50%~100% insecticidal activity against Aphis medicaginis. Addi-
tionally, some compounds exhibited good anti-cancer activity against HepG2 cells with the ICs values of 14.2~18.9 umol/L.
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Figure 1 Chemical structures of tebufenpyrad, chlorantranili-
prole, compounds A and B
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Figure 2 Design strategy of the title compounds 10
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Table 1 Effects of reaction conditions on the synthesis of the
target compound 10f

Entry Base Solvent Reaction condition Yield/%
1  Pyridine CH,Cl, Reflux for8h 12
2 Pyridine CH;CN Reflux for 8 h 23
3 Pyridine THF Reflux for 8 h 18
4 EtN CH,Cl, Reflux for 8 h 45
5 EtN CH;CN  Reflux for 8 h 20
6 EtN THF Room temperature for 8 h 58

© 2017 Chinese Chemical Society & SIOC, CAS
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10a: R' = C,H5, R? = 4-OCHjg; 10b: R = C,Hg, R? = 4-CHg; 10c: R = C,H5, R2 = H; 10d: R" = C,Hs, R? = 3-F; 10e: R' = C,Hs,
R? = 4-F; 10f: R" = C,Hs, R? = 4-CI; 10g: R! = C,Hz, R? = 3-Br; 10h: R" = C,Hs, R? = 3,4-(OCHjg)y; 10i: R" = C,Hs, R? = 2,4-F;
10j: R" = C,Hs, R? = 3,4-Cly; 10k: R" = 4-CH30CgH,, R? = 4-F; 10I: R! = 3-FCgHy, R? = 4-CI; 10m: R' = 4-FCgH,, R? = 4-CI;
10n: R = 4-CICgH,4, R? = 4-Cl; 100: R" = 4-ICgH,, R? = 4-Cl; 10p: R" = 2,4-F,C¢H3, R? = 4-F
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Scheme 1 Synthetic route of the target compounds 10

ZFeduiE e, ZEMRIKE A 500 pg/mL I, L&Y 10k,
101, 10n 11 100 X345 H2 401 2653 75 4 90%, 60%, 100%
1 100%, Hr4b&4 10k, 10n F1 100 kG H i) A% K2
T 5550 BE 24 Ok (100%) #2300, MR = %2 100
ug/mL B, LA 10k, 10n A1 100 %R dUa5 AR R I H 2%
HEME; Ak, RN EY 500 pg/mL B, G
10a, 10b A1 10§ XFif HFIRIEZ S KA 100%, 90%F!
50%, A LAY 10a A1 10b X e ) 25 5 %) e 24tk
HR(100%)FE1T; 4RSS 100 pg/mL B, &
V) 10a F1 10b X U5 AR BoR H R AR, X84 fE 4k
S I PR R A SR TR A G AR
HFFFEHR AL T E T 1 4 g 3o R A RN S 50 4
1.4 LEYMRIRMEES

HAsLAY 10a~10p X A B3 (SGC7901)F1 A AT
S (HepG2) 4H M i IR AR S P Rg iE PSR 51 TR 2.
F2ALAEH, HArb &Y% SGCT7901 i 40 i ¥ oA .o
B A, ERE H AR A5 HepG2 &4
Jf S B B A E . 24 R'=C,Hs, R*=4-CH;, H
ok 4-F i}, L5 10b, 10c Al 10e X HepG2 4 A frt #1]
A X ELLF, o 1Cs fH A 14.2, 189 Al 164
umol/L, % /& T 8 #2 1r T X+ i 24§ Sorafenib 1% 14
(ICsp=16.2 pmol/L). HAETiZEAIL &V EHATE S
PR /E A S IEAE EAT .
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F2  HAEY 10a~10p [44SR IS
Table 2 Cytotoxicity of title compounds 10a~10p

ICs¢/(umolL ")

Compd. SGC7901 HepG2
10a >20 >20
10b >20 14.2
10¢ >20 18.9
10d >20 >20
10e >20 16.4
10f >20 >20
10g >20 >20
10h >20 >20
10i >20 >20
10j >20 >20
10k >20 >20
101 >20 >20
10m >20 >20
10n >20 >20
100 >20 >20
10p >20 >20

Sorafenib 12.1 16.2
2 g

ARSCR M SE A BE TV, B IRA T 16 A
ST AR S e 58 A P I PR TR B AT A . MBI R
VDS RS R, H 5 H bR A B A B R
ROR. AEMRIR B N 500 pg/mL i, 1L&47 10k, 101, 10n

2167

http://sioc-journal.cn/



BIHE

H 100 X5 AL LR KRR 73 518 90%, 60%, 100%FH
100%, tL&4 10a, 10b F1 10§ Xief gt i1 243 B A
100%, 90%F1 50%. F4h, FAIRENEYIEEINE—
SEMBUREAE A, HA1b &4 10b, 10¢ 1 10e X HepG2
Y i B A B U PRI PE, L ICs fH 27 14.2, 18.9
A1 16.4 pmol/L, %m T EEL T X {24 Sorafenib )4
B, BHH— P RRIME.

3 SKEERS

3.1 X5

X-4 B SR mOE A AL R AR A IR &
7)), IEIFRZLKIE; Yanaco-CHN CORDER MT-3 H
B0 Z 2 Hr A, Bruker AM-400 HY 4% Wi LR, LA
dg-DMSO B8 CDCl; NIEF], TMS NWAR; #:ETRER N
H (S TT) 7, 200~300 H). B HR71 85
Brati. 3-BARIE-1 H-I e-5- R Z Bis (1) AN 1- FJE-3-EAR
FEMEME-5-HR 2,16 (2) 2 R SCHR (28] 77 2 il £, 1-H3k-3-
EUARIE-4- G Pe-5- R B (3) . 1-F2E-3-HUAR A -4-5
nE e -5 FR S (4) R 1- B 3R -3- A Q-4 b e - 5- R 7 4
(5)Z MR SCHR[29] 77 vl 2% . S-HUAR AR 5k S M e 3 FT i P
Big(6)Z I SCHR[30] /7M1 %, &9 7. 8 F1 9 S [ ik
[21777 ¥4 4%
3.2 B#rE 10 ERK

E— 50 mL [BEJEREEHEF, A 4 mmol F1[EfEK 9. 5
mmol = Z &} 20 mL THF, vK¥ L, [\ A e
B0 4 mmol 1-H -3 AR 2 -4- UL e -5- L &L(5) 1)
THF %35 mL). ¥, 4=l 6~15h F1kx
JBE, Yok 28 R 71, Wﬂzé%%qﬂbu)\ 40 mL &S HFH,
R BEGEOR, ToKBREREN T, ik, BEMONA, Ar
RRREAEET VO M) @ LR LE)=3 1 115
B33 HAr b &4 10a~10p.

1-F3E-3- 2 B4 50-N- {[5-(4- F AR JL 2R 3L ) SR -3
FEFIE ) -1 H-ME - S-F R (10a): A ELRE R, P 62%.
m.p. 154~155 “C; 'H NMR (400 MHz, CDCl;) d: 7.71
(d, J=8.8 Hz, 2H, ArH), 7.33 (s, 1H, NH), 6.97 (d, J=8.8
Hz, 2H, ArH), 6.44 (s, 1H, isoxazole-H), 4.74 (d, J=5.6
Hz, 2H, CH,), 4.16 (s, 3H, NCH3), 3.86 (s, 3H, ArOCH;),
2.65 (q, J=7.6 Hz, 2H, CH,), 1.24 (t, J=7.6 Hz, 3H,
CH,); *C NMR (100 MHz, CDCl;) §: 170.7, 161.3, 161.1,
158.8, 149.7, 130.6, 127.5, 120.0, 114.4, 108.1, 97.3, 55.4,
40.8, 35.6, 19.2, 12.8. Anal. calcd for C;sH;9CIN4,O5: C
57.68, H 5.11, N 14.95; found C 57.57, H 5.21, N 14.83.

1-F 3 -3- 2. 3 -4- B -N-{[ 5-(4- T 3L I 35 ) S e a3
B H R -1 H- TG e -5- PR BE i (10b): PR AL A, PR AR
60%. m.p. 152~153 °C; '"H NMR (400 MHz, ds-DMSO)
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4:9.00 (s, 1H, NH), 7.76 (d, J=8.0 Hz, 2H, ArH), 7.35 (d,
J=28.0 Hz, 2H, ArH), 6.88 (s, 1H, isoxazole-H), 4.57 (d,
J=5.6 Hz, 2H, CH,), 3.89 (s, 3H, NCH3), 2.57 (q, J=7.6
Hz, 2H, CH,), 2.37 (s, 3H, ArCH,), 1.18 (t, J=7.6 Hz, 3H,
CH;); *C NMR (100 MHz, CDCl3) 6: 170.9, 161.1, 158.8,
149.7, 140.8, 130.6, 129.7, 125.8, 124.4, 108.1, 98.1, 40.8,
35.6, 21.5, 19.2, 12.8. Anal. calcd for CsH;sCIN,O,: C
60.25, H 5.34, N 15.61; found C 60.12, H 5.46, N 15.70.

1- B 3 -3 20 Bt -4- G0 -N-[(5- 7K S S g e 3= k) Hf
B 1H-MEmE-5- R (10¢): FGEE, 72%R 56%. m.p.
126~127 °C; "H NMR (400 MHz, d¢-DMSO) J: 9.02 (s,
1H, NH), 7.86~7.89 (m, 2H, ArH), 7.49~7.57 (m, 3H,
ArH), 6.96 (s, 1H, isoxazole-H), 4.58 (d, J=5.6 Hz, 2H,
CH,), 3.89 (s, 3H, NCH3), 2.57 (q, J=7.6 Hz, 2H, CH,),
1.18 (t, J=7.6 Hz, 3H, CHs); *C NMR (100 MHz, CDCl;)
8: 170.8, 161.2, 158.8, 149.7, 130.6, 130.4, 129.0, 127.1,
125.9, 108.1, 98.7, 40.8, 35.5, 19.2, 12.8. Anal. calcd for
Ci7H,7CIN,O,: C 59.22, H 4.97, N 16.25; found C 59.35,
H 4.85, N 16.16.

1-H 3 -3- 2. 3 -4-E(-N-{[5-- A5 3k ) e -3 3 ]
L -1 H- I e -5- FE R e (10d): L E AR, P2 R 50%.
m.p. 150~151 ‘C; '"H NMR (100 MHz, CDCLy) : 7.56
(d, J=8.0 Hz, 1H, ArH), 7.42~7.49 (m, 2H, ArH), 7.37
(s, 1H, NH), 7.13~7.17 (m, 1H, ArH), 6.61 (s, 1H
isoxazole-H), 4.77 (d, J=5.6 Hz, 2H, CH,), 4.17 (s, 3H,
NCHj3), 2.66 (q, J=7.6 Hz, 2H, CH,), 1.25 (t, J=7.6 Hz,
3H, CH;); °C NMR (100 MHz, CDCl;) §: 169.4, 164.2,
161.7, 161.4, 158.8, 149.7, 130.8, 129.0, 121.6, 117.5,
113.0, 108.1, 99.6, 40.8, 35.5, 19.2, 12.8. Anal. calcd for
C17H,4CIFN,O,: C 56.28, H 4.45, N 15.44; found C 56.16,
H4.51,N 15.33.

1-F 3 -3- 2. 3 -4-E(-N-{[ 5-(4- T A5 3k ) Fe i -3 3 ]
R VLT -5 FR G 2 (10e): 3 C A, P2 54%.
m.p. 146~148 °C; '"H NMR (100 MHz, CDCL;) §: 7.77~
7.80 (m, 2H, ArH), 7.35 (s, 1H, NH), 7.16~7.20 (m, 2H,
ArH), 6.54 (s, 1H, isoxazole-H), 4.77 (d, J=38.0 Hz, 2H,
CH,), 4.18 (s, 3H, NCHj3), 2.67 (q, J=8.0 Hz, 2H, CH,),
1.26 (t, J=8.0 Hz, 3H, CH3); *C NMR (100 MHz, CDCl5)
5: 169.8, 165.1, 162.6, 161.3, 158.8, 149.7, 130.5, 128.0,
127.9, 123.5, 116.4, 108.1, 98.6, 40.8, 35.5, 19.2, 12.8.
Anal. calcd for C;7H;sCIFN4O,: C 56.28, H 4.45, N 15.44;
found C 56.21, H 4.36, N 15.56.

1-F -3 2 3 -4- G -N-{[5-(4- S R 5k ) S g e -3- 5 ]
FFJEE -1 TG Wk -5- FR R Bz (106): (1 € [l 4, 723K 58%.
m.p. 188~189 C; 'H NMR (400 MHz, d¢-DMSO) o:
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9.01 (s, 1H, NH), 7.90 (d, J=8.4 Hz, 2H, ArH), 7.61 (d,
J=38.8 Hz, 2H, ArH), 7.01 (s, 1H, isoxazole-H), 4.58 (d,
J=5.6 Hz, 2H, CH,), 3.89 (s, 3H, NCH3), 2.57 (q, J=7.6
Hz, 2H, CH,), 1.17 (t, J=7.6 Hz, 3H, CH;); *C NMR
(100 MHz, CDCl;) J: 169.6, 161.4, 158.8, 149.7, 136.5,
130.5, 129.4, 127.1, 125.6, 108.1, 99.1, 40.8, 35.5, 19.2,
12.8. Anal. caled for C;;H;¢CLLN,O,: C 53.84, H 4.25, N
14.77; found C 53.96, H 4.15, N 14.68.

1-F L -3- 2,3 -4- G -N- {[5-(3- TR 2R 3 ) S e -3 3
A - L - M-S FR R i (10g): (i 4, PR 52%.
m.p. 130~131 C; '"H NMR (100 MHz, CDCl;) J: 7.34~
7.93 (m, 5H, ArH and NH), 6.61 (s, 1H, isoxazole-H), 4.77
(d, J=5.6 Hz, 2H, CH,), 4.18 (s, 3H, NCH,), 2.67 (q, J=
7.6 Hz, 2H, CH,), 1.26 (t, J=7.6 Hz, 3H, CH3); >*C NMR
(100 MHz, CDCl;) J: 169.1, 161.4, 158.8, 149.7, 133.3,
130.6, 129.0, 128.8, 125.9, 124.4, 123.1, 108.1, 99.6, 40.8,
35.4,19.2, 12.8. Anal. calcd for C;;H;(BrCIN,O,: C 48.19,
H 3.81, N 13.22; found C 48.06, H 3.93, N 13.32.

1-F 3E-3- 2, B -4-50-N-{[5-(3,4- - i JL IR Ik ) S e
M3 JE 3 ) 1 ML -5 FR R (10h): (1 (A4, 7= 2R
55%. m.p. 155~157 “C; '"H NMR (100 MHz, CDCl;) ¢:
7.35~7.37 (m, 2H, ArH), 6.94 (d, J=8.4 Hz, 1H, ArH),
6.48 (s, 1H, isoxazole-H), 4.75 (d, J=5.6 Hz, 2H, CH,),
4.18 (s, 3H, NCH,), 3.96 (s, 3H, ArOCH3), 3.95 (s, 3H,
ArOCH3), 2.66 (q, J=17.6 Hz, 2H, CH,), 1.25 (t, J=17.6
Hz, 3H, CH;); “C NMR (100 MHz, CDCls) d: 170.7,
161.2, 158.8, 150.9, 149.7, 149.3, 130.6, 120.1, 119.2,
111.2, 108.6, 108.1, 97.6, 56.1, 56.0, 40.8, 35.5, 19.2, 12.8.
Anal. caled for CyoH,CIN,O,: C 56.37, H 5.23, N 13.84;
found C 56.26, H 5.35, N 13.72.

1-FA3E-3- 2,3 -4-50-N-{[5-(2,4- G0 AR L) S I -3
SRR -1 - -SRI R R (10): (AR, PR 48%.
m.p. 137~139 °C; '"H NMR (100 MHz, CDCl;) J: 7.94~
8.00 (m, 1H, ArH), 7.35 (s, 1H, NH), 6.96~7.08 (m, 2H,
ArH), 6.72 (s, 1H, isoxazole-H), 4.80 (d, J=5.6 Hz, 2H,
CH,), 4.18 (s, 3H, NCHj3), 2.67 (q, J=7.6 Hz, 2H, CH,),
1.26 (t, J=7.6 Hz, 3H, CH3); *C NMR (100 MHz, CDCl5)
5: 169.6, 163.8, 162.8, 161.5, 158.7, 149.7, 136.0, 130.5,
128.9, 112.3, 108.1, 104.9, 102.2, 40.8, 35.5, 19.2, 12.8.
Anal. calcd for C;7H,;5CIF,N,O,: C 53.62, H3.97, N 14.71;
found C 53.70, H 3.85, N 14.82.

1-FE-3- 2.3 -4- 5 -N-{[5-(3,4- & L) I me -3
BV L H-nE S F IR (105): TR EE, PR 51%.
m.p. 148~150 “C; 'H NMR (100 MHz, CDCl;) J: 7.88
(d, J=2.0 Hz, 1H, ArH), 7.56~7.64 (m, 2H, ArH), 7.35
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(s, 1H, NH), 6.62 (s, 1H, isoxazole-H), 4.77 (d, J=5.6 Hz,
2H, CH,), 4.18 (s, 3H, NCH3), 2.67 (q, J=7.6 Hz, 2H,
CH,), 1.26 (t, J=7.6 Hz, 3H, CH;); *C NMR (100 MHz,
CDCly) d: 168.3, 161.5, 158.8, 149.7, 134.7, 133.6, 131.2,
130.4, 127.6, 126.9, 124.9, 108.1, 99.9, 40.8, 35.4, 19.2,
12.8. Anal. calcd for C;7H;5CI3N4O,: C 49.36, H 3.65, N
13.54; found C 49.27, H 3.73, N 13.65.

1- F R -3 (4- F AR R A 3 )-4- - N- {[5-(4- B K 3 ) 3=
MR- 335 ) FR 3y - 1 - L k-5 - R R Az (10K ): - 1 € [l 4, 7
# 53%. m.p. 226~228 “C; '"H NMR (100 MHz, CDCl;)
0:7.87 (d, J=4.0 Hz, 1H, ArH), 7.70~7.79 (m, 4H, ArH),
7.40 (s, 1H, ArH), 7.14~7.19 (m, 2H, ArH), 7.00 (d, J=
8.0 Hz, 1H, ArH), 6.54 (s, 1H, isoxazole-H), 4.79 (d, J=
4.0 Hz, 2H, CH,), 425 (s, 3H, NCH;), 3.95 (s, 3H,
ArOCH3); *C NMR (100 MHz, CDCl;) §: 169.9, 165.1,
162.6, 161.2, 158.6, 155.2, 145.0, 131.8, 129.3, 128.9,
128.0, 127.0, 1242, 122.7, 116.2, 114.0, 111.9, 107.1,
98.5, 56.2, 41.3, 35.7. Anal. calcd for C,,H;gCIFN,O;: C
59.94, H 4.12, N 12.71; found C 59.82, H 4.01, N 12.62.

1-F 2 -3-(3- 3R L )-4- F-N- {[5-(4-FUR JE ) SR g
3- L FH R - LH- L S B i (1on): R AR, 7
46%. m.p. 175~177 ‘C; '"H NMR (100 MHz, CDCl;) ¢:
7.71 (d, J=8.4 Hz, 2H, ArH), 7.64 (d, J=7.6 Hz, 1H,
ArH), 7.56 (d, J=8.4 Hz, 1H, ArH), 7.39~7.46 (m, 4H,
ArH and NH), 7.07~7.11 (m, 1H, ArH), 6.58 (s, 1H,
isoxazole-H), 4.79 (d, J=5.6 Hz, 2H, CH,), 4.26 (s, 3H,
NCH;); “C NMR (100 MHz, CDCLy) d: 169.7, 164.0,
161.6, 161.2, 158.6, 145.1, 136.6, 132.9, 132.0, 130.2,
130.1, 129.4, 127.1, 125.5, 123.1, 115.6, 114.6, 107.5,
99.1, 41.4, 35.6. Anal. calcd for C, H;sCLFN,O,: C 56.64,
H 3.40, N 12.58; found C 56.75, H 3.52, N 12.47.

1-FA -3 (4- R L )-4- - N- {[5-(4-FURJE ) SR g -
3-FE)H I -1 A0 -5 H R i (10m): [ R AR, R
48%. m.p.>280 ‘C; 'H NMR (100 MHz, CDCly) o:
7.79~7.82 (m, 2H, ArH), 7.72 (d, J=8.4 Hz, 2H, ArH),
7.41~7.47 (m, 3H, ArH and NH), 7.12~7.16 (m, 2H,
ArH), 6.59 (s, 1H, isoxazole-H), 4.79 (d, J=5.6 Hz, 2H,
CH,), 4.25 (s, 3H, NCH3); >C NMR (100 MHz, CDCl;) ¢:
169.7, 165.0, 161.2, 158.6, 157.3, 145.6, 140.7, 136.6,
131.8, 129.5, 129.4, 127.1, 126.9, 125.6, 115.7, 99.1, 41.3,
35.6. Anal. caled for C,H;5sCLLFN,O,: C 56.64, H 3.40, N
12.58; found C 56.53, H 3.48, N 12.70.

1-F 3 -3-(4- SR 3 )-4- G- N- {[ 5-(4- G FR Fk ) 7 Mg -
3-FE )RR L H-mE e -S- B e (1om): [ A A4, R
50%. m.p. 219~220 ‘C; '"H NMR (100 MHz, CDCl;) o:
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7.78 (d, J=8.4 Hz, 2H, ArH), 7.71 (d, J=28.8 Hz, 2H,
ArH), 7.41~7.46 (m, SH, ArH and NH), 6.58 (s, 1H,
isoxazole-H), 4.79 (d, J=5.6 Hz, 2H, CH,), 4.25 (s, 3H,
NCH;); “C NMR (100 MHz, CDCl3) d: 169.7, 161.2,
159.1, 158.6, 136.6, 134.6, 129.4, 129.3, 128.8, 127.1,
125.5, 115.7, 107.4, 104.1, 99.1, 41.4, 35.6. Anal. calcd for
CyH5CL3N,0,: C 54.63, H 3.27, N 12.13; found C 54.75,
H3.16, N 12.05.

1- F -3 (4- LR 38 )-4- (- V- { [ 5-(4- G 75 Ik ) S e -
3-JE T IR -1 H-IE M -5- HRE I (100): F CL B A4, 7
53%. m.p. 190~192 ‘C; '"H NMR (100 MHz, CDCl;) ¢:
7.71 (d, J=8.4 Hz, 2H, ArH), 7.65 (d, J=8.4 Hz, 2H,
ArH), 7.51 (d, J=8.4 Hz, 2H, ArH), 7.32~7.39 (m, 3H,
ArH and NH), 6.51 (s, 1H, isoxazole-H), 4.72 (d, J=6.0
Hz, 2H, CH,), 4.18 (s, 3H, NCH3); *C NMR (100 MHz,
CDCly) o: 168.7, 160.1, 157.5, 144.3, 136.7, 135.5, 130.9,
129.9, 129.3, 128.4, 128.2, 126.1, 124.5, 106.4, 98.0, 93.6,
40.4, 34.6. Anal. caled for C,;H;sCLIN,O,: C 45.60, H
2.73,N 10.13; found C 45.72, H 2.63, N 10.21.

1- I JE-3-(2,4- B K FE)-4- R -N-{[5-(4-H K FH) 7
M -3 J | F R ) - 1 H-WE -5 - TR i (L0p): (1 (il i, 7=
Z 43%. m.p. 173~174 “C; '"H NMR (100 MHz, CDCl5)
0:7.71 (d, J/=8.8 Hz, 2H, ArH), 7.41~7.51 (m, 4H, ArH
and NH), 691 ~7.00 (m, 2H, ArH), 6.58 (s, 1H,
isoxazole-H), 4.78 (d, J=5.6 Hz, 2H, CH,), 4.28 (s, 3H,
NCH;); “C NMR (100 MHz, CDCly) J: 169.7, 161.2,
158.5, 142.4, 136.6, 132.4, 132.3, 131.4, 1294, 127.1,
125.6, 114.7, 111.7, 111.5, 109.5, 104.5, 99.1, 41.5, 35.6.
Anal. calcd for C, H 4,CIF3N40,: C 56.45, H 3.16, N 12.54;
found C 56.36, H 3.28, N 12.63.

3.4 H4iEMENR

F 3 7 R FRE— € ot & 0 R 24, 5l — 80
FLALFIR NN- 1 H B (DME)# R BC I 1.0% 5}
W, NG HZERKERESER. B0 3 RER, kT
X e

S HOWE PR P ik B B 43 ) O kG S (Ordental
armyworm) ~ WF WU (4phis medicaginis) « # & H|
(Nilaparvata lugens) AN M- (Tetranychus cinnabari-
nus). X8 24 751 53 1) 25 it 0 fi% (Tebufenpyrad) A1 Atk Sk
(Imidacloprid).

0F e g ORI R AL SRS, B, R
A WF HL A ) 2 S R R K R KR T
Potter Mi55 35 Fmi% ab3, W5 B T 20~22 C
WS N TR, REDH A CEE T 24~27 CHE
EWEEIE, 2 d JEMELER, mAsE R, gt
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SR, REHG SRR MRS W, KiE R kAR
U 2GR 78R G B AR, O e 4R B %
mrb, ekt 3 @ gh g 10 sk/im, B F 24~27 CTHM
WENIGTE, HESE 2 d KBRS, TS
#r.

P R v B BT R 4 Rk o o N B
(SGC7901)F1 AT 8 (HepG2) 4t i k. [H 14 %6 HE 25 A &R
$7 34F J& (Sorafenib). K FBEME IS (MTT)EM 2 T H brfb
BRI TR E Y, BAR RS IROSCHR31].

4 BIi#1 8l (Supporting Information) L&) 10a~10p
[¥) "H NMR #1 °C NMR [, X SebhR}a] DL 87 AR T
3 (http://sioc-journal.cn/) b T %K.
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